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Abstract: The aim of the study was to assess the prevalence of fruits and vegetable
consumption and associated factors among Southeast Asian in-school adolescents. Data
were collected by self-report questionnaire from nationally representative samples (total
16,084) of school children aged 13 to 15 years in five Southeast Asian countries. Overall,
76.3% of the 13 to 15 year-olds had inadequate fruits and vegetables consumptions (less
than five servings per day); 28% reported consuming fruits less than once per day and
13.8% indicated consuming vegetables less than once per day. In multivariable analysis,
lack of protective factors and being physically inactive were associated with inadequate
fruits and vegetable consumption, and sedentary behaviour and being overweight was
protective of inadequate fruits and vegetable consumption. The results stress the need for
intervention programmes aimed at increased consumption of fruits and vegetables,
targeting proximal factors such as the family environment and distal factors by aiming at
integrating other risk factors such as physical activity into health promotion among
adolescents.
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1. Introduction
High fruit and vegetable intake can promote health and prevent chronic diseases such as heart
diseases and certain types of cancer [1,2]. The health benefits of fruits and vegetables seen in
epidemiological studies are the main reasons for the recommended intake of at least 400 g of fruit and
vegetables per day [3]. During adolescence several factors impact on chronic diseases: the
development of risk factors, the tracking of risk factors throughout life, and the development of
healthy or unhealthy habits that tend to stay throughout life [3]. Because of this, increasing fruit and
vegetable consumption among children and adolescents is an important public health issue [4].
In spite of the importance of an adequate intake of fruits and vegetables during adolescence, large
population groups, including children and adolescents in most Western countries [5,6], Asian
countries [7–11], Costa Rica [12] and African countries [13] eat far less than the recommended
amount of fruits and vegetables. The Health Behaviour in School-aged Children (HBSC) study
2001/2002 [5], which was conducted in 33 European and North American countries among 13 and
15-year-old students, showed that less than 50% of all young people reported eating vegetables and
fruits on a daily basis.
To develop effective interventions to increase fruit/vegetable intake, an understanding of etiological
processes and the identification of potentially modifiable correlates is needed. Few studies have
examined fruit/vegetable intake and its correlates among adolescents in Southeast Asian countries.
Factors that have been found to be correlated with fruit and vegetable intake in previous studies of
adolescents include age, gender, socioeconomic position, preferences, parental intake, parental
modeling, family rules and parental encouragement and home availability/accessibility [4,14]. These
correlates operate at a distal level (e.g., socioeconomic status), whereas others (e.g., parental practices,
family rules, availability of fruits and vegetables) may operate at a more proximal level. Based on
previous research it is hypothesized that distal level factors (e.g., socioeconomic status, culture or
country) [4,15–18] and proximal level factors (family [4,14,19] and friends [20] related factors) will be
correlated with fruits and vegetable consumption. This framework proposes that the more distal
determinants of fruit and vegetable intake can be found in the cultural, physical and social environment
and that they in turn influence the more proximal personal factors such as attitude, social influences
and self-efficacy [21]. In addition, it is hypothesized that insufficient fruits and vegetable intake can be
considered as a behaviour with underlying influences that are shared with other problem behaviours
such as substance use [14], mental distress [19,22], and physical inactivity [4,23], which is consistent
with the problem behaviour theory [24]. The aim of this study was to assess the prevalence of fruits
and vegetable consumption and associated factors among 13 to 15 year-old in-school adolescents in
five Southeast Asian countries.
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2. Methodology
2.1. Description of Survey and Study Population
This study involved secondary analysis of existing data from the Global School-Based Health
Survey (GSHS) from five Southeast Asian countries (India, Indonesia, Myanmar, Sri Lanka and
Thailand). Details and data of the GSHS can be accessed at http://www.who.int/chp/gshs/
methodology/en/index.html. For all countries national samples were included. The aim of the GSHS is
to collect data primarily for students from age 13 to 15 years. A two-stage cluster sample design was
used to collect data to represent all students in grades 6, 7, 8, 9, and 10 in the country. At the first stage
of sampling, schools were selected with probability proportional to their reported enrollment size. In
the second stage, classes in the selected schools were randomly selected and all students in selected
classes were eligible to participate irrespective of their actual ages. School-aged youth completed a
self-administered questionnaire within the selected school. Data collection was conducted by trained
survey administrators during one regular class period. Student privacy was protected through
anonymous and voluntary participation, and informed consent was obtained as appropriate from the
students, parents and/or school officials.
2.2. Measures
The GSHS 10 core questionnaire modules address the leading causes of morbidity and mortality
among children and adults worldwide: tobacco, alcohol and other drug use; dietary behaviors; hygiene;
mental health; physical activity; sexual behaviors that contribute to HIV infection, other sexuallytransmitted infections, and unintended pregnancy; unintentional injuries and violence; hygiene;
protective factors and respondent demographics [25].
Fruits and Vegetables Consumption and Hunger: Fruits: “During the past 30 days, how many times
per day did you usually eat fruit, such as ‘country specific examples’?”. Response options were 1 = I did
not eat fruit during the past 30 days, 2 = less than one time per day, 3 = one time per day to 7 = five or
more times per day. Vegetables: “During the past 30 days, how many times per day did you usually eat
vegetables, such as ‘country specific examples’?”. Response options were 1 = I did not eat vegetables
during the past 30 days, 2 = less than one time per day, 3 = one time per day to 7 = five or more times
per day. The United States Department of Health and Human Services [15] recommends at least two
daily servings of fruits and three daily servings of vegetables. Hunger: A measure of hunger was
derived from a question reporting the frequency that a young person went hungry because there was
not enough food at home in the past 30 days (response options were from 1 = never to 5 = always)
(coded 1 = most of the time or always and 0 = never, rarely or sometimes).
Body Mass Index (BMI) Measurement and Overweight Classification: Height and body weight were
based on self-reports. BMI was calculated as weight/height2 (kg/m2). The international age-and genderspecific child BMI cut-points were used to define overweight and obesity [26]. These cut-points were
derived from a large international sample using regression techniques by passing a line through the
health-related adult cut-points at 18 years. Youth with BMI values corresponding to an adult BMI of
≥25.0 kg/m2 were classified as overweight.
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Substance Use Variables: Smoking cigarettes: During the past 30 days, on how many days did you
smoke cigarettes? (response options were from 1 = 0 days to 7 = all 30 days) (coded 1 = 1 or 2 to all
30 days, and 0 = 0 days). Alcohol use: during the past 30 days, on how many days did you have at
least one drink containing alcohol. Response options were from 1 = zero days to 7 = all 30 days;
Coded 1 = 1 or 2 to all 30 days, and 0 = zero days. Drugs: During your life, how many times have you
used drugs, such as glue, benzene, marijuana, cocaine, or mandrax? Response options were from
1 = zero times to 4 = ten or more times; Coded 1 = one or two to ten or more times, and 0 = zero times.
Physical Activity: Leisure time physical activity was assessed by asking participants: “Physical
activity is any activity that increases your heart rate and makes you get out of breath some of the time.
Physical activity can be done in sports, playing with friends, or walking to school. Some examples of
physical activity are running, fast walking, biking, dancing, football. Do not include your physical
education or gym class.” “During the past 7 days, on how many days were you physically active for a
total of at least 60 minutes per day?” and “During a typical or usual week, on how many days are you
physically active for a total of at least 60 minutes per day?” Leisure time sedentary behaviour was
assessed by asking participants about the time they spend mostly sitting when not in school or doing
homework: “How much time do you spend during a typical or usual day sitting and watching
television, playing computer games, talking with friends, or doing other sitting activities.” Sedentary
behaviour was defined as three or more hours sitting in a day.
Psychological Distress: Psychological distress was assessed with 5 items. Loneliness: “During the
past 12 months, how often have you felt lonely?” (response options were from 1 = never to
5 = always) (Coded 1 = most of the time or always and 0 = never, rarely or sometimes). Suicide
ideation: “During the past 12 months, did you ever seriously consider attempting suicide?” (response
option was 1 = yes and 2 = no, coded 1 = 1, 2 = 0). No close friends:”How many close friends do you
have?” (response options 1 = zero to 4 = three or more, coded 1 = one, 2–4 = zero.). Anxiety or
worried: During the past 12 months, how often have you been so worried about something that you
could not sleep at night? (response options were from 1 = never to 5 = always) (Coded 1 = most of the
time or always and 0 = never, rarely or sometimes). Sadness: During the past 12 months, did you ever
feel so sad or hopeless almost every day for two weeks or more in a row that you stopped doing your
usual activities? (response option 1 = yes and 2 = no) (coded 1 = one, 2 = zero). A psychological index
was created by adding up all five items, and recoding the sum into low = no psychological distress,
medium = 1 item of psychological distress and high = 2 or more psychological distresses endorsed.
Protective Factors: Protective factors were assessed with five items on peer support at school,
parental or guardian supervision, connectedness, and bonding. Peer support at school was assessed
with the question “During the past 30 days, how often were most of the students in your school kind
and helpful?” Parental or guardian supervision “During the past 30 days, how often did your parents or
guardians check to see if your homework was done”? Parental or guardian connectedness “During the
past 30 days, how often did your parents or guardians understand your problems or worries?” and
Parental or guardian bonding “During the past 30 days, how often did your parents or guardians really
know what you were doing with your free time?” Response options to these questions were from
1 = never to 5 = always, coded 1 = never or rarely and 0 = sometimes to always. All four protective
factor items were added up, and recoded into low, medium and high lack of protective factors.
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2.3. Data Analysis
In order to compare study samples across countries each country sample was restricted to the age
group 13 to 15 years, younger and older participants were excluded from the analyses. For each
country, the overall response rates ranged from 81 to 95% (see Table 1).
Table 1. Sample response rate and age distribution of students surveyed; GSHS 2006–2008.

Country

1. India
2. Indonesia
3. Myanmar
4. Sri Lanka
5. Thailand

Survey
year

2007
2008
2007
2007
2008

Overall
response
rate 1
%
84
93
95
89
93

Age groups in years (%)
13 years
2,017 (29.9)
1,072 (33.2)
585 (37.1)
894 (38.9)
841 (37.1)

14 years
2,654 (38.4)
1,253 (45.2)
628 (34.3)
844 (37.3)
871 (36.2)

15 years
2,080 (31.7)
542 (21.6)
770 (28.6)
522 (23.8)
511 (26.7)

Boys in
final
sample
%
57.9
49.5
50.0
50.4
49.2

Mean
age of
final
sample
Mean
14.0
13.9
13.9
13.8
13.9

1

Overall response rate, the product of school and the student response rate, refers to the entire sample
including those students outside the targeted age range of 13 to 15 years.

Data analysis was performed using STATA software version 10.0 (Stata Corporation, College
Station, TX, USA). This software has the advantage of directly including robust standard errors that
account for the sampling design, i.e., cluster sampling owing to the sampling of school classes.
Associations between distal factors (sociodemographic variables, hunger), proximal factors (protective
factors) and other risk behaviour (mental distress, physical inactivity, substance use and overweight)
among school children were evaluated calculating odds ratios (OR). Logistic regression was used for
evaluation of the impact of explanatory variable for inadequate fruits and vegetables (<5 servings per
day) (binary dependent variable). In the analysis, weighted percentages are reported. The reported
sample size refers to the sample that was asked the target question. The two-sided 95% confidence
intervals are reported. The p-value less or equal to 5% is used to indicate statistical significance. Both
the reported 95% confidence intervals and the p-value are adjusted for the multistage stratified cluster
sample design of the study.
3. Results and Discussion
3.1. Sample Characteristics and Fruits and Vegetable Consumption
The total sample included 16,084 school children aged 13 to 15 years from five Southeast Asian
countries. There were slightly more male (51.2%) than female (48.8%) school children. In all most
children 76.3% consumed less than the recommended five servings of fruits and/or vegetable, this was
the same among boys and in girls. Twenty-eight percent of the participants reported consuming less
than once fruits per day and 13.8% indicated consuming less than once vegetables per day. The mean
number of fruits consumed per day was 1.3, far below the recommended two fruits a day target. The
mean number of vegetable consumption was 1.9, also far below the recommended three vegetables a
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day target. The mean daily servings of fruits and/or vegetables per day was 3.2, far below the
recommended five servings a day target. Indian and Myanmar school children had the most
insufficient. In terms of mean daily servings of fruits and/or vegetables, Thai school children had the
highest consumption (3.7), followed by Indonesian (3.2) and Sri Lankan (3.1) school children, and the
lowest consumption was among Myanmar (2.9) and Indian (3.0) school children (see Table 2).
Table 2. Details of participating country samples included in the analyses (age 13–15 years
only) and fruits and vegetable consumption; GSHS 2006–2008.
Country

Total

1. India
2. Indonesia
3. Myanmar
4. Sri Lanka
5. Thailand
Total

N
6,751
2,867
1,983
2,260
2,223
16,084

Mean daily servings of
fruits
M (SD)
1.1 (1.0)
1.4 (1.3)
1.2 (1.1)
1.2 (1.3)
1.6 (1.4)
1.3 (1.4)

vegetables
M (SD)
1.9 (1.1)
1.8 (1.3)
1.7 (1.2)
1.9 (1.3)
2.1 (1.4)
1.9 (1.3)

fruits + vegetables
M (SD)
3.0 (1.6)
3.2 (2.1)
2.9 (1.9)
3.1 (2.1)
3.7 (2.3)
3.2 (2.1)

Fruits <1
or more

Vegs <1
or more

Fruits &
Vegs <5

%
28.4
30.3
23.7
34.5
24.1
28.0

%
10.2
16.7
10.8
15.3
13.0
13.7

%
85.1
75.2
83.3
77.1
67.1
76.3

3.2. Inadequate Fruits and Vegetable Consumption and Its Relationship with Distal and Proximal and
Other Risk Factors
In univariate analysis lack of protective factors and being physically inactive were associated with
inadequate fruits and vegetable consumption and substance use (alcohol use and smoking), sedentary
behaviour and being overweight or obese were protective of inadequate fruits and vegetable
consumption. In multivariable analysis lack of protective factors (OR = 1.45, 95% CI = 1.16–1.81) and
being physically inactive (OR = 1.34, 95% CI = 1.10–1.63) were associated with inadequate fruits and
vegetable consumption and sedentary behaviour (OR = 0.77, 95% CI = 0.65–0.92) and being
overweight (OR = 0.76, 95% CI = 0.61–0.96) were protective of inadequate fruits and vegetable
consumption (see Table 3).
Table 3. Univariate and multivariate logistic regression of inadequate fruits and vegetable
consumption, GSHS 2007–2008.
Sociodemographic variables
Gender
Female
Male
Age
13 years
14
15 years
Went hungry

N (%)

Crude OR (CI 95%)

Adjusted OR (CI 95%)

6,159 (76.3)
6,468 (76.3)

Ref
1.00 (0.90–1.12)

Ref
0.94 (0.82–1.09)

4,188 (75.7)
4,932 (76.6)
3,546 (76.5)
519 (72.6)

Ref
1.05 (0.94–1.17)
1.04 (0.91–1.20)
0.82 (0.62–1.07)

Ref
1.01 (0.87–1.18)
0.95 (0.81–1.13)
---
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Protective factors
Lack of protective factors
Low
Medium
High
Other risk factors
Mental distress
Zero
One
Two or more
Substance use
Current alcohol use
Current smoking
Ever drugs
Physical activity
Less than 60 minutes daily
Sedentary behaviour
Overweight

N (%)

Crude OR (CI 95%)

Adjusted OR (CI 95%)

4,714 (74.1)
3,050 (76.2)
2,060 (80.9)

Ref
1.14 (1.02–1.28) *
1.48 (1.23–1.75) ***

Ref
1.20 (1.04–1.38) *
1.45 (1.16–1.81) **

4,771 (74.8)
1,437 (73.0)
592 (72.4)

Ref
0.91 (0.78–1.06)
0.88 (0.70–1.11)

---

281 (68.1)
414 (69.3)
116 (72.2)

0.73 (0.56–0.94) *
0.68 (0.54–0.86) **
0.92 (0.56–1.50)

0.81 (0.57–1.75)
0.80 (0.56–1.15)
---

9,925 (76.9)
3,184 (72.5)
717 (69.7)

1.24 (1.08–1.42) **
0.75 (0.67–0.85) ***
0.69 (0.57–0.83) ***

1.34 (1.10–1.63) **
0.77 (0.65–0.92) **
0.76 (0.61–0.96) *

*** P < 0.001; ** P < 0.01; * P < 0.05.

4. Discussion
The current study explores fruits and vegetable consumption and its correlates among in-school
adolescents from nationally representative samples in five Southeast Asian countries. Overall, low
fruits and vegetable consumption were reported, as 76.3% of the sampled population consumed less
than the recommended five servings of fruits and/or vegetable, 28% reported consuming less than once
fruits per day and 13.8% indicated consuming less than once vegetables per day. Studies from other
low and middle income countries and high income countries seem to confirm low fruits and vegetable
consumption levels among adolescents, e.g., in seven African countries 77.5% of adolescent
learners [13] and 78.6% of American high school students [27] had eaten less than five servings of
fruits and vegetables per day. It is possible that in the study countries undergoing health transition in
such a way that staples and side dishes are being replaced by diets containing higher proportions of
fats and animal meat, and less vegetables and fruits [28–31]. On the whole Asia falls with 183.4 kg far
above the 146 kg fruits and vegetable availability per person per year recommended by
WHO/FAO [32].
This study found cross-national variations in the prevalence of fruits and vegetable consumption. In
terms of mean daily servings of fruits and/or vegetables Thai school children had the highest
consumption (3.7), followed by Indonesian (3.2), Sri Lankan (3.1), Indian (3.0) and Myanmarian (2.9)
school children. Possible reasons for such country differences could be fruits and vegetable
availability, income and urbanization rate. Availability data on fruits and vegetables in the study
countries seem to confirm a relationship between consumption and availability for Thailand and Sri
Lanka but not for India, Indonesia and Myanmar (see Table 4). The WHO [32] notes that fruits and
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vegetable consumption increase with income and with urbanization. Yet, data from the World Health
Survey (WHS) show that for men and women combined (18–99 years), the poorest quintile had the
highest prevalence of low fruit and vegetable consumption and although urbanicity was not associated
overall with low fruit and vegetable consumption, urban and rural differences were significant for
eleven countries; urban residents had a higher risk of low fruit and vegetable consumption in
Bangladesh and Philippines [33].
In our study Thai school children had the highest consumption of fruits and vegetables, which may be
due to larger availability of fruits and vegetables and greater income (also found by
Satheannoppakao et al. [34] in Thailand) than other study countries. In addition, among the Asian
study countries, only in Thailand the government has started a number of school initiatives related to
increased promotion of fruits and vegetables [35]. Kosulwat [28] found that one of the positive
behavioural changes in Thailand was the increased intake of vegetables and fruits since 1986. On the
other hand, low consumption of fruits and vegetables in India [36], e.g., only 39.4% of children were
having fruits daily [37] and Indonesia, with 94% of the people above the age of 10 years eating
vegetables and/or fruits less than the minimum 5 portion per day in a 7-day period has been found in
other studies [38]. Moreover, different social, cultural and livelihood factors, such as food culture,
nutrition knowledge, dietary attitudes and habits, level of farm activities, and marketing strategies in
the study countries can also influence the levels of fruit and vegetable consumption [32,34,39,40].
Table 4. Country comparison of fruits and vegetable consumption and associated
indicators, GSHS 2007–2008.

Mean daily servings of fruits and/or
vegetables (13–15 years)
(2007–2008) 1
Prevalence of low fruit and vegetable
consumption (13–15 years)
(2007–2008) 1
Prevalence of low fruit and vegetable
consumption (18–99 years) [33]
(2002–2003) 1
Availability of fruits per capita per
day in grams (2002) [41]
Availability of vegetables per capita
per day in grams (2002) [41]
Mostly or always went hungry
(13–15 years) (2007–2008) 1
% of under-fives underweight [43]
(2000–2009) 1
Gross National Income per capita
(US$) [42] (2009) 1
Urbanization (%) [42] (2009) 1

India
3.0

Indonesia
3.2

Country
Myanmar
2.9

85.1

75.2

83.3

77.1

67.1

74.2

58.6 [41]

83.7

67.6

73.4 [34]

103.3

98.6

82.2

114.5

240.5

190.4

76.4

183.0

91.8

115.3

3.5

5.8

2.6

6.5

3.2

43.5

19.6

29.6

21.6

7.0

3,250

3,720

…

4,720

7,640

53

33

15

34

30
1

Year of data collection.

Sri Lanka
3.1

Thailand
3.7
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This study found in concurrence with other studies that lack of protective factors such as familyrelated factors (parental style; lack of caregiver bonding, connectedness and supervision) [4,14,19],
and friends-related factors (lack of peer support at school) [20] were associated with inadequate fruits
and/or vegetable intake. Further, consistent with problem behaviour theory the study found that
physical inactivity [23] was associated with inadequate fruits and/or vegetable consumption. Sedentary
leisure time behaviour (fewer hours sitting in a day) was in this study associated with inadequate fruits
and/or vegetable consumption, while other studies found a positive association between hours
watching TV and inadequate fruits and/or vegetable consumption [4]. Finally, being overweight or
obese was in this study found to be protective of inadequate fruits and vegetable consumption.
Alinia et al. [43] reviewed that the majority of the evidence points towards a possible inverse
association between fruit intake and overweight, and Ledoux et al. [44] found that an inverse
relationship between fruit and vegetable intake and adiposity among overweight adults appears weak
and that this relationship among children is unclear. They suggest further research to clarify the effects
of fruits and vegetable consumption on adiposity. Unlike other studies [4,5,15–19,22], this study did
not find any association between distal factors such as gender (boys), age (older age), socioeconomic
position (went without food), substance use (smoking, alcohol use), mental distress and inadequate
fruits and/or vegetable consumption.
5. Conclusions
The cross-national data found inadequate fruits and vegetable consumption in five Southeast Asian
countries, pointing to the conclusion that programmes are needed to improve fruit and vegetable
consumption of the adolescent population. Interventions to improve health-related behaviours should
be tailored to the most important determinants or mediators of these behaviours including targeting
proximal factors such as the family environment for the promotion of healthy eating behaviours among
adolescents. The risk factors identified were consistent with the problem behaviour theory in which
inadequate fruits and/or vegetable consumption are shared with other problem behaviours such as
physical inactivity, which indicates that health promotion programmes should be broadened to include
these factors collectively in health interventions for adolescents.
5.1. Limitations of the Study
This study had several limitations. Firstly, the GSHS only enrolls adolescents who are in school.
School-going adolescents may not be representative of all adolescents in a country as the occurrence of
fruits and vegetable consumption may differ between the two groups. As the questionnaire was selfcompleted, it is possible that some study participants may have miss reported either intentionally or
inadvertently on any of the questions asked. Intentionally miss reporting was probably minimized by
the fact that study participants completed the questionnaires anonymously. Further, the assessment of
correlates of fruits and vegetable consumption was limited and other factors such as preferences,
parental intake, parental modeling, family rules and parental encouragement, home availability/
accessibility, school level factors such as nutrition education, availability and policy of healthy and
unhealthy foods, community and or neighbourhood level factors, and national level factors such as
price levels, policy, guidelines, supply, and exposure to mass media and commercials should be
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included in other studies among adolescents [4,14,19]. Furthermore, this study was based on data
collected in a cross-sectional survey. We cannot, therefore, ascribe causality to any of the associated
factors in the study. Prospective studies are required to follow up fruits and vegetable consumption and
a more comprehensive list of influencing factors.
Conflict of Interest
The authors declare that they have no competing interests.
Acknowledgements
We are grateful to the World Health Organization (Geneva) and the Centers for Disease Control and
Prevention (Atlanta) for making the data available for analysis, and the country coordinators from
India (J.S. Thakur), Indonesia (Rachmalina S. Prasodjo), Myanmar (Aung Tun), Sri Lanka (Senaka
Talagala), and Thailand (Ekachai and Sasiwimol), for their assistance in collecting the Global Schoolbased Student Health Survey data. We also thank the Ministries of Education and Health and the study
participants for making the Global School Health Survey in the five Southeast Asian countries
possible. The governments of the respective study countries and the World Health Organization did
not influence the analysis nor did they have an influence on the decision to publish these findings.
References
1.
2.
3.
4.

5.

6.

7.
8.

Hu, F.B. Plant-based foods and prevention of cardiovascular disease: An overview. Amer. J. Clin.
Nutr. 2003, 78, S544–S551.
Key, T.J.; Allen, N.E.; Spencer, E.A.; Travis, R.C. The effect of diet on risk of cancer. Lancet
2002, 360, 861–868.
World Health Organization (WHO). Diet, Nutrition and the Prevention of Chronic Diseases;
WHO: Geneva, Switzerland, 2003.
Rasmussen, M.; Krolner, R.; Klepp, K.I.; Lytle, L.; Brug, J.; Bere, E.; Due, P. Determinants of
fruit and vegetable consumption among children and adolescents: A review of the literature. Part
I: Quantitative studies. Int. J. Behav. Nutr. Phys. Activ. 2006, 3, doi:10.1186/1479-5868-3-22.
Vereecken, C.; Ojala, K.; Jordan, M.D. Eating Habits. In Young People’s Health in Context
Health Behaviour in School-Aged Children (HBSC) Study: International Report from the
2001/2002 Survey; WHO Regional Office for Europe: Copenhagen, Denmark, 2004; pp. 110–119.
Yngve, A.; Wold, A.; Poortvliet, E.; Elmadfa, I.; Brug, J.; Ehrenblad, B.; Franchini, B.;
Haraldsdóttir, J.; Krølner, R.; Maes, L.; Pérez-Rodrigo, C.; Sjöström, M.; Thórsdóttir, I.;
Klepp, K.I. Fruit and vegetable intake in a sample of 11-year-old children in 9 European
countries: The pro children cross-sectional survey. Ann. Nutr. Metab. 2005, 49, 236–245.
Lee, A.; Tsang, C.K.; Lee, S.H.; To, C.T. A YRBS survey of youth risk behaviors at alternative
high schools and mainstream high schools in Hong Kong. J. Sch. Health 2001, 71, 443–447.
Musaiger, A.O.; Gregory, W.B. Dietary habits of school-children in Bahrain. J. Roy. Soc. Health
1992, 112, 159–162.

Int. J. Environ. Res. Public Health 2012, 9
9.

10.

11.

12.
13.
14.
15.
16.

17.

18.

19.
20.
21.

22.
23.
24.
25.

3585

Ahmed, F.; Zareen, M.; Khan, M.R.; Banu, C.P.; Haq, M.N.; Jackson, A.A. Dietary pattern,
nutrient intake and growth of adolescent school girls in urban Bangladesh. Public Health Nutr.
1998, 1, 83–92.
Shi, Z.; Lien, N.; Kumar, B.N.; Holmboe-Ottesen, G. Socio-demographic differences in food
habits and preferences of school adolescents in Jiangsu Province, China. Euro. J. Clin. Nutr.
2005, 59, 1439–1448.
Omidvar, N.; Ghazi-Tabatbaie, M.; Eghtesadi, S.; Harrison, G.; Miinaie, S. Psychosocial
correlates of low fruit and vegetable intake among adolescent boys and girls in Tehran, Iran.
Ecol. Food Nutr. 2003, 42, 385–397.
Rojas, R.M. Fruits and vegetables consumption among Costa Rican adolescents. Arch. Latinoam.
Nutr. 2001, 51, 81–85.
Peltzer, K.; Pengpid, S. Fruits and vegetables consumption and associated factors among inschool adolescents in seven African countries. Int. J. Public Health 2010, 55, 669–678.
Pearson, N.; Biddle, S.J.; Gorely, T. Family correlates of fruit and vegetable consumption in
children and adolescents: A systematic review. Public Health Nutr. 2009, 12, 267–283.
United States Department of Health and Human Services. Healthy People 2010. Available online:
http://www.healthypeople.gov/2010/ (accessed on 20 August 2012).
Molcho, M.; Gabhainn, S.N.; Kelly, C.; Friel, S.; Kelleher, C. Food poverty and health among
schoolchildren in Ireland: Findings from the Health Behaviour in School-aged Children (HBSC)
study. Public Health Nutr. 2007, 10, 364–370.
Giskes, K.; Turrell, G.; Patterson, C.; Newman, B. Socioeconomic differences in fruit and
vegetable consumption among Australian adolescents and adults. Public Health Nutr. 2002, 5,
663–669.
Richter, M.; Vereecken, C.A.; Boyce, W.; Maes, L.; Gabhainn, S.N.; Currie, C.E. Parental
occupation, family affluence and adolescent health behaviour in 28 countries. Int. J. Public Health
2009, 54, 203–212.
Neumark-Sztainer, D.; Story, M.; Resnick, M.D.; Blum, R.W. Correlates of inadequate fruit and
vegetable consumption among adolescents. Prev. Med. 1996, 25, 497–505.
Lien, N.; Jacobs, D.R., Jr.; Klepp, K.I. Exploring predictors of eating behaviour among
adolescents by gender and socio-economic status. Public Health Nutr. 2002, 5, 671–681.
Klepp, K.I.; Pereze-Rodrigo, C.; De Bourdeaudhuij, I.; Due, P.; Elmadfa, I.; Haraldsdottir, J.;
Konig, J.; Sjostrom, M.; Thorsdottir, I.; Vaz de Almeida, M.D.; Yngve, A.; Brug, J. Promoting
fruit and vegetable consumption among European school children: Rationale, conceptualization
and design of the Pro Children project. Ann. Nutr. Metab. 2005, 49, 212–220.
Cartwright, M.; Wardle, J.; Steggles, N.; Simon, A.E.; Croker, H.; Jarvis, M.J. Stress and dietary
practices in adolescents. Health Psychol. 2003, 22, 362–369.
Pearson, N.; Atkin, A.J.; Biddle, S.J.; Gorely, T.; Edwardson, C. Patterns of adolescent physical
activity and dietary behaviours. Int. J. Behav. Nutr. Phys. Activ. 2009, doi:10.1186/1479-5868-6-45.
Jessor, S.L.; Jessor, R. Reference. In Problem Behavior and Psychosocial Development:
A Longitudinal Study of Youth. Academic Press: New York, NY, USA, 1977.
Centers for Disease Control (CDC). The Global School and Health Survey background. Available
online: http://www.cdc.gov/gshs/background/index.htm (accessed on 15 April 2009).

Int. J. Environ. Res. Public Health 2012, 9

3586

26. Cole, T.J.; Bellizzi, M.C.; Flegal, K.M.; Dietz, W.H. Establishing a standard definition for child
overweight and obesity worldwide: International survey. Brit. Med. J. 2000, 6, 1240–1243.
27. Eaton, D.K.; Kann, L.; Kinchen, S.; Shanklin, S.; Ross, J.; Hawkins, J.; Harris, W.A.; Lowry, R.;
McManus, T.; Chyen, D.; Lim, C.; Brener, N.D.; Wechsler, H.; Centers for Disease Control and
Prevention (CDC). Youth risk behavior surveillance—United States, 2007. M.M.W.R. Surveill.
Summ. 2008, 57, 1–131.
28. Kosulwat, V. The nutrition and health transition in Thailand. Public Health Nutr. 2002, 5, 183–189.
29. Shetty, P.S. Nutrition transition in India. Public Health Nutr. 2002, 5, 175–182.
30. Lipoeto, N.I.; Wattanapenpaiboon, N.; Malik, A.; Wahlqvist, M.L. Nutrition transition in west
Sumatra, Indonesia. Asia. Pac. J. Clin. Nutr. 2004, 13, 312–316.
31. Wickramasinghe, V.P.; Lamabadusuriya, S.P.; Atapattu, N.; Sathyadas, G.; Kuruparanantha, S.;
Karunarathne, P. Nutritional status of school children in an urban area of Sri Lanka. Ceylon Med.
J. 2004, 49, 114–118.
32. World Health Organization (WHO). Patterns and Determinants of Fruit and Vegetable
Consumption in Sub-Saharan Africa: A Multicountry Comparison. WHO: Kobe, Japan, 2005.
33. Hall, J.N.; Moore, S.; Harper, S.B.; Lynch, J.W. Global variability in fruit and vegetable
consumption. Amer. J. Prev. Med. 2009, 36, 402–409.
34. Satheannoppakao, W.; Aekplakorn, W.; Pradipasen, M. Fruit and vegetable consumption and its
recommended intake associated with sociodemographic factors: Thailand National Health
Examination Survey III. Public Health Nutr. 2009, 12, 2192–2198.
35. Popkin, B.M.; Adair, L.S.; Ng, S.W. Global nutrition transition and the pandemic of obesity in
developing countries. Nutr. Rev. 2012, 70, 3–21.
36. Kawade, R. Zinc status and its association with the health of adolescents: A review of studies in
India. Glob. Health Act. 2012, doi:0.3402/gha.v5i0.7353.
37. Singh, A.K.; Maheshwari, A.; Sharma, N.; Anand, K. Lifestyle associated risk factors in
adolescents. Indian J. Pediatr. 2006, 73, 901–906.
38. Usfar, A.A.; Fahmida, U. Do Indonesians follow its Dietary Guidelines? Evidence related to food
consumption, healthy lifestyle, and nutritional status within the period 2000–2010. Asia Pac. J.
Clin. Nutr. 2011, 20, 484–494.
39. Kanungsukkasem, U.; Ng, N.; Van Minh, H.; Razzague, A.; Ashraf, A.; Juvekar, S.;
Ahmed, S.M.; Bich, T.H. Fruit and vegetable consumption in rural adults population in
INDEPTH HDSS sites in Asia. Glob. Health Act. 2009, 28, 35–43.
40. Sandvik, C.; De Bourdeaudhuij, I.; Due, P.; Brug, J.; Wind, M.; Bere, E.; Pérez-Rodrigo, C.;
Wolf, A.; Elmadfa, I.; Thórsdóttir, I.; Vaz de Almeida, M.D.; Yngve, A.; Klepp, K.I. Personal,
social and environmental factors regarding fruit and vegetable intake among schoolchildren in
nine European countries. Ann. Nutr. Metab. 2005, 49, 255–266.
41. Nandi, B.K.; Bhattacjarjee, L. Why Fruits and Vegetables? Their Contribution to Improving
Nutrition in Developing Countries. Available online: ftp://ftp.fao.org/es/esn/food/FFVNutrition1.
pdf (accessed on 20 August 2012).
42. World Health Organization (WHO). Reference. In World Health Statistics 2011. WHO: Geneva,
Switzerland, 2011.

Int. J. Environ. Res. Public Health 2012, 9

3587

43. Alinia, S.; Hels, O.; Tetens, I. The potential association between fruit intake and body weight—
A review. Obes. Rev. 2009, 10, 639–647.
44. Ledoux, T.A.; Hingle, M.D.; Baranowski, T. Relationship of fruit and vegetable intake with
adiposity: A systematic review. Obes. Rev. 2011, doi:10.1111/j.1467-789X.2010.00786.x.
© 2012 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article
distributed under the terms and conditions of the Creative Commons Attribution license
(http://creativecommons.org/licenses/by/3.0/).

